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(57) ABSTRACT 

As the name of a given road is inputted, intersecting roads 
that share nodes such as an intersecting, merging, or branch 
ing point With the given road are designated. From the given 
road’s nodes shared by the designated intersecting roads, the 
nearest node to the present position is displayed along With 
its peripheral map. A portion of the given road that is far 
from the present position is thereby prevented from being 
displayed along With its peripheral map. This can eliminate 
additional manipulation such as changing a reduction scale 
of the displayed map or repeatedly scrolling the displayed 
map till an objective point is being displayed. As a result, 
operationality can be enhanced in designating a point such 
as an objective point by using a name of a road. 
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MAP DISPLAY SYSTEM 

CROSS REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is based on and incorporates 
herein by reference Japanese Patent Application No. 2003 
33976 ?led on Feb. 12, 2003. 

FIELD OF THE INVENTION 

[0002] The present invention relates to a map display 
system, for instance, to be used in a navigation device. For 
instance, the map display system is capable of enhancing 
operationality in designating a point by using a road name. 

BACKGROUND OF THE INVENTION 

[0003] In a navigation device, When a pass point betWeen 
objective points is set, a user is sometimes required to input 
a road name. Here, for instance, When the user inputs the 
name of a road to set the road itself as an objective point, the 
road corresponding to the inputted name and its peripheral 
map are displayed. The user then scrolls the map displayed 
on the screen till the objective point of the road can be 
displayed. The user ?nally designates the objective point 
being displayed on the screen. 

[0004] In the conventional navigation device, When a 
peripheral map corresponding to an inputted road name is 
displayed, a typical point of the road is displayed. The 
typical point is, for instance, an intermediate point of the 
entire length of the road. When the typical point is far from 
an objective point, the user is thereby required to change a 
reduction scale of the map or repeatedly scroll the displayed 
map till the objective point is displayed. 

SUMMARY OF THE INVENTION 

[0005] It is an object of the present invention to provide a 
map display system capable of enhancing operationality in 
designating a point such as an objective point or a pass point 
by using a road name. 

[0006] To achieve the above and other objects, a map 
display system is provided With the folloWing. Map data and 
intersection data are stored. The map data is used to draW a 
map. The intersection data includes names of roads and data 
of nodes of the respective roads. Each of the nodes is an 
intersecting point, a branching point, or a merging point. A 
name of a given road and data of nodes of the given road are 
mutually correlated. Here, a name of a road is inputted. 
Nodes are designated, in ascending order of distances 
betWeen the designated nodes and a given point, With 
reference to intersection data corresponding to the inputted 
name of the road. One of the designated nodes is displayed 
on a screen along With a peripheral map corresponding to the 
one of the designated nodes. 

[0007] In this structure, as a user inputs a name of a road, 
corresponding nodes such as an intersecting point, a merging 
point, or a branching point are designated. From the corre 
sponding nodes, the nearest node from the present position 
is displayed along With its peripheral map. For instance, 
When an objective point of a guidance route is to be set, input 
of a road name as an objective can lead to designating of the 
entire nodes corresponding to the inputted road name. For 
instance, the nearest node from the present position is 
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designated and displayed along With its peripheral map on a 
screen of a display. A node being far from the present 
position is not thereby displayed, so that the user is not 
required to execute additional manipulation such as fre 
quently changing reduction scales of map, or repeatedly 
scrolling the displayed map till the objective point can be 
displayed. This results in enhancement of operationality in 
designating, by using a road name, a point such as an 
objective point. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] The above and other objects, features, and advan 
tages of the present invention Will become more apparent 
from the folloWing detailed description made With reference 
to the accompanying draWings. In the draWings: 

[0009] FIG. 1 is a schematic block diagram shoWing an 
overall structure of a navigation device according to an 
embodiment of the present invention; 

[0010] FIG. 2 is a diagram shoWing a structure of inter 
section data according to the embodiment; 

[0011] FIG. 3 is a diagram shoWing a road name input 
WindoW on a display according to the embodiment; 

[0012] FIG. 4 is a ?owchart diagram explaining point 
designating processing using a road name according to the 
embodiment; 
[0013] FIG. 5 is a diagram shoWing an instance of dis 
playing an intersection on a display according to the 
embodiment; 
[0014] FIG. 6 is a diagram shoWing an instance of dis 
playing all intersections on a display according to the 
embodiment; 
[0015] FIG. 7 is a diagram shoWing an instance of dis 
playing a list of road names on a display according to a ?rst 
modi?cation of the embodiment; and 

[0016] FIG. 8 is a diagram shoWing an instance of dis 
playing pass points on a display according to a second 
modi?cation of the embodiment. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0017] Amap display system according to an embodiment 
of the present invention applies to a navigation device as one 
function. An overall structure of a navigation device 100 is 
shoWn in FIG. 1. 

[0018] The navigation device 100 mounted in a vehicle is 
equipped With: a position detector 1; a map data input unit 
6; a manipulation sWitch group 7; an external memory 9; a 
display 10; a voice I/O unit 11; a remote controller sensor 
12; a VICS (Vehicle Information and Communication Sys 
tem) receiver 14; and a control circuit 8 connecting With the 
preceding units. 

[0019] The control circuit 8 is constructed of a common 
micro-computer including a CPU, a ROM, a RAM, an I/O, 
and a bus line intermediating betWeen the preceding com 
ponents. Aprogram executed by the navigation device 100 
is stored in the ROM. According to the program, the CPU 
executes given processing. The program can be externally 
obtained via the external memory 9. 
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[0020] The position detector 1 includes: a geomagnetic 
sensor 2; a gyroscope 3; a distance sensor 4; a GPS (Global 
Positioning System) receiver 5 for detecting a present posi 
tion of the vehicle based on radio Waves from GPS satellites. 
Each sensor 2 to 5 has a different characteristic and detection 
accuracy, so that high position detection accuracy is 
obtained by adjusting the respective errors through combin 
ing signals from the sensors 2 to 5. The position detector 1 
can be constructed of some of the sensors 2 to 5 depending 
on the detection accuracy of the respective sensors. Further 
more, a rotation sensor of a steering (not shoWn) or a speed 
sensor of a steering Wheel can be used as one of the sensors. 

[0021] The map data input unit 6 is for inputting various 
data such as map data, landmark data, background data, etc. 
The map data input unit 6 sends the various data based on 
a request from the control circuit 8. Astorage medium for the 
various data commonly uses a CD-ROM or a DVD due to 
its data amount, but a reWritable storage medium such as a 
memory card or a hard disk is used in the embodiment. The 
map data is constituted by link data, node data, and inter 
section data. These Will be explained beloW. 

[0022] A road is indicated using a link and a node. The 
node includes an intersecting point, a merging point, a 
branching point, or the like. Namely, a given road intersects 
With a certain road via a node of an intersecting point, a give 
road merges With a certain road via a node of a merging 
point, or a given road branches into a certain road via a node 
of a branching point. Here, in any case, the given road shares 
a node With the certain road. In addition, an intersection is 
used to be equivalent to a node. The links are de?ned as 
being betWeen the nodes. The road is thereby constituted by 
connecting the links. Link data includes: a unique number 
(link ID) identifying a link; length of the link; coordinates 
(i.e., longitudes and latitudes) of nodes of terminating and 
starting ends of the link; a road name; a road kind; a road 
Width; the number of lanes; a speed limit; and the like. 

[0023] Node data includes: a unique number (node ID) 
identifying a node; node coordinates; a node name; con 
necting link IDs of the links connecting With the node; an 
intersection kind; and the like. 

[0024] By contrast, the intersection data is used in point 
designating processing using a road name, Which Will be 
explained later. In the intersection data, a road is related, 
using road names, With other roads With Which the road 
intersects and shares nodes such as an intersecting point, a 
branching point, or a merging point. A structure of the 
intersection data is shoWn in FIG. 2. 

[0025] The intersection data is formed of ?rst road infor 
mation and second road information. The ?rst road infor 
mation includes name data of entire roads that can be 
displayed on the display 10. The second road information 
includes name data of other roads Which share nodes With 
the respective roads included in the ?rst road information. In 
detail, in FIG. 2, With respect to “5th_AVENUE” in the ?rst 
road information, “5th_AVENUE” shares nodes With other 
roads such as “MAIN STREET” included in the second road 
information. 

[0026] Further, With respect to each road name in the 
second road information, data of coordinates (e.g., longitude 
and latitude) of a corresponding node and data of place 
names Which the road passes through are stored and related. 
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Here, the corresponding node is a node that is shared With 
the road included in the ?rst road information. The place 
names are, for instance, a state, city, etc. in US. 

[0027] The manipulation sWitch group 7 includes touch 
panel sWitches that are integrated With the display 10 or 
mechanical sWitches disposed around the display 10 to be 
used to execute various input such as scrolling a displayed 
map or inputting characters. 

[0028] The display 10 can be a liquid crystal display 
(LCD). The display 10 displays a road map overlapped With 
additional data such as an oWn vehicle mark that is desig 
nated based on signals outputted by the position detector 1 
and the map data inputted from the map data input unit 6. 

[0029] The voice I/O unit 11 is constructed of an input unit 
and output unit (not shoWn). The input unit recogniZing 
contents of user’s utterance is used to input for the naviga 
tion device 100. The output unit constructed of a speaker, an 
audio ampli?er, or the like is used for voice guidance. 

[0030] The VICS receiver 14 receives information such as 
road traf?c information delivered from a VICS center via a 
beacon laid in a road or a local FM broadcast station. 

[0031] In the navigation device 100 of the embodiment, 
When an objective point is designated via the manipulation 
sWitch group 7, a remote controller 13, or the like, an 
appropriate route from the present position to the objective 
point is automatically selected to form and display a guid 
ance route. Namely, the navigation device 100 has a function 
of route guidance. 

[0032] The automatic designating of an appropriate route 
is executed, for instance, by cost computing using knoWn 
Dijkstra method. Here, a route reaching an objective point at 
the minimum cost is computed using costs assigned to links 
by considering link length, road kinds, road Width, or the 
like. In addition, the navigation device 100 has a function of 
designating, using a road name, an objective point or a pass 
point on the guidance route. 

[0033] These functions are realiZed mainly by the control 
circuit 8 executing various processing. Namely, When an 
object point is designated, the control circuit 8 computes a 
route using map data of the map data input unit 6 to display 
the computed route on the display 10. When the vehicle 
reaches a branching point or an intersecting point of turning 
left/right on the computed route, the map is enlarged and the 
corresponding voice guidance is executed. 

[0034] In the route guidance function, point designating 
processing is to designate using a road name an objective 
point, a pass point, or the like of a guidance route. The point 
designating processing Will be explained mainly With refer 
ence to a ?oWchart in FIG. 4. Here, explanation Will be 
executed regarding a case Where an objective point of a 
guidance route is designated. 

[0035] At Step 10, a road name of an objective is inputted. 
For instance, as shoWn in FIG. 3, the display 10 displays, on 
the screen, keys of alphabetical characters and numerals for 
a user to input the road name. The road name can be also 
input When the voice I/O unit 11 recogniZes the road name 
uttered by the user. Furthermore, a road name list can be 
prepared for user to designate the road name from the list. 
Here, the list is displayed in an alphabetical order of the ?rst 
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character of the road names. In the embodiment, suppose 
that the user inputs “5th_AVENUE.” 

[0036] At Step 20, intersection data of roads that share the 
intersecting, branching, or merging point With the road of the 
inputted road name is read. In the embodiment, intersection 
data of three roads of “MAIN_STREET,”“K_STREET,” and 
“J_STREET,” shoWn in FIG. 5, are read. At Step 30, 
coordinates of the present position are obtained from the 
position detector 1. 

[0037] At Step 40, the intersection data is re-sorted in 
ascending order of distances from the present position based 
on the coordinates corresponding to the intersection data 
read at Step 20 and the coordinates of the present position 
obtained at Step 30. 

[0038] For instance, re-sorting can be done using airline 
(straight) or traveling distances betWeen the present position 
and the corresponding node. In the embodiment, based on 
the straight distance, “K_STREET,”"MAIN_STREET,” and 
“J_STREET” are re-sorted in order. 

[0039] Here, When the sorting is done using the straight or 
traveling distance, the distance can have a limit for re 
sorting. Namely, intersections having distances exceeding 
the limit can be precluded from being re-sorted. 

[0040] At Step 50, from the re-sorted intersection data, the 
intersection of “K_STREET” having the shortest distance 
from the present position and its peripheral map are dis 
played on the display 10. For instance, as shoWn in FIG. 5, 
an intersection 50a betWeen “5th_AVENUE” and 
“K_STREET” is disposed around a center of the WindoW of 
the display 10. 

[0041] An intersection With “J_STREET” having the sec 
ond shortest distance or an intersection With “MAIN 
_STREET” having the third shortest distance can be dis 
played along With its corresponding peripheral map When 
the user selects “NEXT” key. When the user then selects 
“RETURN” key, the intersection having the shortest dis 
tance is again displayed. 

[0042] The intersection having the shorting distance is 
thus ?rstly displayed along With its peripheral map, so that 
the user easily grasps, in order starting from the intersection 
having the shortest distance, the position relation With the 
present position. 

[0043] At Step 50, as shoWn in FIG. 6, another method 
can be adopted. Here, a reduction scale of the map is 
adjusted to be able to display the three intersections 50a, 
50b, 50c of “5th VENUE” With the roads of “K_STREET, 
”“J_STREET,” and “MAIN_STREET.” Three intersections 
are thereby displayed With the numbers of (1), (2), (3) 
assigned to them in ascending order of the distances. When 
the user selects one of the numbers, the intersection corre 
sponding to the selected number can be then displayed With 
its peripheral map being enlarged. 

[0044] As explained above, in the navigation device 100 
of the embodiment, as the user inputs a road name, nodes (or 
intersections) of the road of the inputted road name are 
designated. Simultaneously, roads sharing the nodes With the 
road of the inputted road name are designated. From the 
designated intersections, the intersection nearest to the 
present position is displayed along With its peripheral map. 
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[0045] For instance, When an objective point of a guidance 
route is to be set, input of a road name of an objective leads 
to designating of the entire nodes corresponding to the 
inputted road name. On the screen of the display 10, for 
instance, the node nearest to the present position is desig 
nated from the designated nodes and displayed along With its 
peripheral map and the corresponding road name. A node 
being far from the present position is not thereby displayed, 
so that the user is not required to execute additional manipu 
lation such as frequently changing reduction scales of map, 
or repeatedly scrolling the displayed map till the objective 
point can be displayed. This results in enhancement of 
operationality in designating a point such as an objective 
point by using a road name. 

[0046] Furthermore, in the embodiment, displaying nodes 
and their peripheral maps can be sWitchable in ascending 
order of nodes’ distances from the present position. For 
instance, displaying the node and its peripheral map is 
executed from the node nearest to a given point such as the 
present position or an objective point. The user can thereby 
grasp position relation of the nodes in order starting from the 
node nearest to the given position. 

[0047] Furthermore, in the embodiment, intersection data 
is re-sorted in ascending order of distance based on the 
present position. For instance, When a pass point is to be set 
Within a guidance route betWeen the previously set starting 
and objective points, the re-sorting can be done based on the 
starting or objective point. Furthermore, When a starting 
point is to be set Within a guidance route from the previously 
set objective point, the re-sorting can be done based on the 
objective point. 

[0048] (First Modi?cation) 
[0049] At Step 40 in the embodiment, the intersection data 
is re-sorted in ascending order of distances from the present 
position based on the coordinates corresponding to the 
intersection data read at Step 20 and the coordinates of the 
present position obtained at Step 30. HoWever, a road name 
list indicating the result of re-sorting the intersection data 
can be displayed for a user to select a road name that is to 
be displayed. 

[0050] For instance, at Step 40, after re-sorting the inter 
section data, a road name list can be displayed as shoWn in 
FIG. 7. Here, the list shoWs, from the top to the bottom, 
names of the roads that are sorted in ascending order of the 
distances from the present position. The user then selects a 
given one of the names of the roads, the given one Which is 
to be displayed. When the list cannot be shoWn in one-page 
WindoW of the display 10, road names are displayed by using 
page forWarding or upWard/doWnWard scrolling. The user 
can thereby easily select the name of a road sharing a node 
that is the nearest to the present position. 

[0051] (Second Modi?cation) 
[0052] For instance, as shoWn in FIG. 8, suppose that an 
objective point 40 of a guidance route is previously set and 
that a pass point on the guidance route from the present 
position to the objective point is to be set. At Step 40 of the 
second modi?cation, nodes being located toWards the objec 
tive point from the present position are only designated to be 
re-sorted While nodes not being located toWards the objec 
tive point are eliminated from being re-sorted. 
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[0053] Namely, as shown in FIG. 8, in order to eliminate 
a node 50b making a detour to an objective point 40, the 
corresponding intersection data of “J_STREET” is elimi 
nated. The intersection data can be eliminated based on 
position relation betWeen the present position of the starting 
point 30 and the objective point 40. For instance, suppose 
that setting a re-sorting region having a given Width or a 
given angle around a straight line from the present position 
30 to the objective point 40. Only the intersection data 
corresponding to the inside of the region is re-sorted While 
the intersection data corresponding to the outside of the 
region is eliminated from being re-sorted. Selecting the 
intersection data is not limited to the above method, but also 
other methods can be adopted instead. In any case, elimi 
nation of the intersection data of the node making a detour 
or being located not toWards the objective point leads to 
preventing nodes and their peripheral maps unnecessary for 
the user from being displayed. 

[0054] (Third Modi?cation) 
[0055] In the embodiment, as the user inputs the name of 
a given road, the corresponding intersection data including 
other roads that share nodes With the given road is read. 
HoWever, of the given road, a point nearest to the present 
position or the like can be designated, so that a peripheral 
map of the point can be displayed. 

[0056] Namely, points of the given road corresponding to 
the road name inputted by the user can be designated using 
the link data and node data of the given road. Accordingly, 
for instance, a point that has the shortest straight or traveling 
distance from the present position can be designated, and the 
peripheral map of the designated point of the given road can 
be displayed. The user is thereby not required to additional 
manipulation such as repeatedly scrolling the displayed map 
till the objective point is displayed on the screen. 

[0057] It Will be obvious to those skilled in the art that 
various changes may be made in the above-described 
embodiments of the present invention. HoWever, the scope 
of the present invention should be determined by the fol 
loWing claims. 

What is claimed is: 
1. A map display system comprising: 

a map data storing unit for storing map data used to draW 
a map and intersection data, Wherein the intersection 
data includes names of roads and data of nodes of the 
respective roads, Wherein each of the nodes includes at 
least one of an intersecting point, a branching point, 
and a merging point, Wherein a name of a given road 
and data of nodes of the given road are mutually 
correlated; 

a road name input unit for inputting a name of a road; 

a point designating unit for designating nodes, in ascend 
ing order of distances betWeen the respective desig 
nated nodes and a given point, With reference to inter 
section data corresponding to the inputted name of the 
road; and 

a display control unit for displaying on a screen one of the 
nodes designated by the point designating unit and a 
peripheral map corresponding to the one of the desig 
nated nodes. 

2. The map display system of claim 1, 

Wherein the point designating unit designates the nodes, 
in the ascending order of the distances from the respec 
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tive designated nodes to the given point that is one of 
a present position, an objective point, and a pass point 
Within a route from the present position to the objective 
point. 

3. The map display system of claim 1, 

Wherein the display control unit displays the one of the 
nodes designated by the point designating unit and the 
peripheral map corresponding to the one of the desig 
nated points by sWitching the designated nodes and the 
peripheral maps corresponding to the respective desig 
nated nodes in the ascending order of the distances 
betWeen the respective designated nodes and the given 
point. 

4. The map display system of claim 1, further comprising: 

a route computing unit for computing a route from a 
starting point to an objective point, 

Wherein the route computing unit sets one of the nodes 
designated by the point designating unit as one of a 
starting point, an objective point, and a pass point 
Within the route from the starting position to the 
objective point. 

5. The map display system of claim 4, 

Wherein, When the route computing unit computes the 
route from the starting point to the objective point, the 
point designating unit designates the nodes that are 
located Within a limited region including a line con 
necting betWeen the starting point and the objective 
point. 

6. A map display system comprising: 

a map data storing unit for storing map data used to draW 
a map and intersection data, Wherein the intersection 
data includes names of roads, data of nodes of the 
respective roads, and names of intersecting roads, 
Wherein each of the nodes includes at least one of an 
intersecting point, a branching point, and a merging 
point, Wherein a given road shares nodes of the given 
road With given intersecting roads With Which the given 
road intersects, Wherein a name of the given road, data 
of the nodes of the given road, and names of the given 
intersecting roads are mutually correlated; 

a road name input unit for inputting a name of a road; 

a road designating unit for designating, With reference to 
intersection data corresponding to intersecting roads 
With Which the road of the inputted name intersects, the 
intersecting roads in ascending order of distances 
betWeen a given point and the respective nodes shared 
by the intersecting roads; 

a list displaying control unit for displaying a list of the 
intersecting roads in the ascending order; 

a selecting unit for selecting a certain road from the list; 
and 

a display control unit for displaying on a screen a certain 
node that the selected certain road shares With the road 
of the inputted name and a peripheral map correspond 
ing to the certain node. 

7. The map display system of claim 6, 

Wherein the road designating unit designates the inter 
secting roads, in the ascending order of the distances 
betWeen the given point and the respective nodes 
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shared by the intersecting roads, Wherein the given 
point is one of a present position, an objective point, 
and a pass point Within a route from the present position 
to the objective point. 

8. The map display system of claim 6, further comprising: 

a route cornputing unit for computing a route from a 
starting point to an objective point, 

Wherein the route cornputing unit sets one of the nodes 
shared by the intersecting roads designated by the road 
designating unit as one of a starting point, an objective 
point, and a pass point Within the route from the starting 
position to the objective point. 

9. The map display system of claim 8, 

Wherein, When the route cornputing unit computes the 
route from the starting point to the objective point, the 
road designating unit designates the intersecting roads 
sharing the nodes that are located Within a limited 
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region including a line connecting betWeen the starting 
point and the objective point. 

10. A map display system comprising: 

a map data storing unit for storing map data used to draW 
a map, and data of names and positions of roads that are 
displayed on the map; 

a road name input unit for inputting a name of a road; 

a position detector for detecting a position; 

a point designating unit for designating, of the road 
having the inputted name, a point that has a shortest 
distance from the detected position; and 

a display control unit for displaying on a screen the 
designated point by the point designating unit and a 
peripheral rnap corresponding to the designated point. 

* * * * * 


